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the cutter, that is, it rotates about its axis while that axis is translated
parallel to the cutter pitch line. A step-back motion is given to the
blank after each tooth has been formed.

One of the advantages of the rack-cutter process, namely, the ease with
which the cutter can be made accurately, is sometimes lost, to some
extent, because an unsuitable design of tooth is used ; the defect is usually
that too small a pressure angle is used in relation to the number of teeth
in the smallest wheel to be cut. This results in the occurrence of
" interference " and necessitates a modification of the rack cutter tooth ;
the fault lies in the design of the teeth and not in the cutting process.

The Pinion-Gutter Process. This is fundamentally the same as the
rack-cutter process but a pinion cutter is used instead of a rack cutter.
The pinion cutter is given a reciprocating cutting motion parallel to its
axis and the tooth generation is obtained by rotating the cutter and blank
just as they would rotate if their pitch circles rolled together without slip.
Since the pinion cutter can make as many revolutions as may be necessary
there is no need for any " step-back " motion. At the commencement
of the cutting the cutter is clear of the blank ; it is then fed in radially
until the distance between the cutter and blank axes is the correct centre
distance corresponding to the size of the gear being cut and of the pinion
cutter. After being fed in to depth radially the cutter, and blank, are
rotated slowly in synchronism until all the teeth have been cut on the
blank.

Most machines using pinion cutters are arranged with the blank and
cutter axes vertical, the generating motion is given intermittently on the
return stroke of the cutter, which may be either the upward or the do\vn-
ward stroke, and the cutter is relieved on the return stroke usually by
moving the table carrying the blank spindle away from the cutter.

The use of pinion cutters has two advantages and one disadvantage as
compared with the use of a rack cutter. The advantages are that the
machines are somewhat simpler because no step-back
motion is required and that gears with internal teeth
can be cut; the disadvantage is that the pinion cutter
is more difficult to make than the rack cutter. Pinion
cutters are standardised in two sizes of pitch circle,
3 in. and 4 in. in diameter, the former being the one
mostly used. The teeth are relieved so that their profile
does not change on sharpening; the tooth thickness,
FIG. 264. however, does change and this may sometimes have
to be taken into account. Sharpening is done by
grinding the face A, Fig. 264, which is a conical surface; the angle 8 is
usually 85 degrees.

Non-standard teeth can be cut with pinion cutters by varying the
centre distance just as they can be with rack cutters.

